Region-specific projections from the subfornical organ to the paraventricular hypothalamic nucleus in the rat.
Neurons in the subfornical organ (SFO) project to the paraventricular hypothalamic nucleus (PVN) and there, in response to osmolar and blood pressure changes, regulate vasopressin neurons in the magnocellular part (mPVN) or neurons in the parvocellular part (pPVN) projecting to the cardiovascular center. The SFO is functionally classified in two parts, the dorsolateral peripheral (pSFO) and ventromedial core parts (cSFO). We investigated the possibility that neurons in each part of the SFO project region-specifically to each part of the PVN, using anterograde and retrograde tracing methods. Following injection of an anterograde tracer, biotinylated dextran amine (BDX) in the SFO, the respective numbers of BDX-uptake neurons in the pSFO and cSFO were counted and the ratio of the former to the latter was obtained. In addition, the respective areas occupied by BDX-labeled axons per unit area of the mPVN and pPVN were measured and the ratio of the former to the latter was obtained. Similarly, following injection of the retrograde tracer in the PVN, the respective areas occupied by tracer per unit area of the mPVN and pPVN were measured and the ratio of the former to the latter was obtained. The respective numbers of retrogradely labeled neurons in the pSFO and cSFO were also counted and the ratio of the former to the latter was obtained. It became clear by statistical analyses that there are strong positive correlations between the ratio of BDX-uptake neuron number in the SFO and the ratio of BDX-axon area in the PVN in anterograde experiment (correlation coefficient: 0.787) and between the ratio of retrograde neuron number in the SFO and the ratio of tracer area in the PVN in retrograde experiment (correlation coefficient: 0.929). The result suggests that the SFO projects region-specifically to the PVN, the pSFO to the mPVN and the cSFO to the pPVN.